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(54) Polyethyleneterephthalate extrusion equipment 



(57) Polyethyleneterephthalate extrusion equip- 
ment of material in granule form, still humid, coming 
from both ground recovered products and also virgin 
material, comprising a chassis (29), containing a co-ro- 
tating, oil-thermoregulated extruder with two screws 
(31, 32), which comprises a first zone (A), equipped with 
an opening (34) where there is an aspiration hood (35) 
for a first "open top" degassing, a second zone (C) 
where there is at least one stack (37, 38) for a further 
degassing, between the two zones (A, C), there being 



a tight zone (B), and a carrying and loading zone (E) 
activated by the screws (31, 32). The description also 
relates to an extrusion process of polyethylenetereph- 
thalate effected in a co-rotating twin-screw extruder 
which comprises in a first zone (A) an "open top" degas- 
sing phase, followed by a stack (37, 38) degassing 
phase, between the two phases there being a tight zone 
which does not deteriorate the material, followed by a 
carrying, loading and amalgamation phase of the molten 
material and a final pumping phase with the extrusion 
of polyethyleneterephthalate. 
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D ripti n 

[0001] Th pr sent invention relates to equipm ntfor 
th xtrusion of polyethylenet rephthalat . 
[0002] Polyethyleneterephthalate (PET) is an ex- 
tremely hygroscopic material; it is packaged and sold by 
manufacturers in the form of granules, with a degree of 
humidity equal to about 2,000 parts per million. 
[0003] Before being able to be extruded, it is first de- 
humidified at 1 60°C for 6 hours, in order to eliminate the 
humidity internally and externally incorporated in each 
granule, up to 20 parts per million. Under these condi- 
tions, the material cannot be extruded without its hydro- 
lyzing and so that it maintains a characteristic intrinsic 
viscosity. 

[0004] Traditional dehumidification processes take 
place in most cases before the extrusion phase with sin- 
gle screws and prove to be complex and costly. 
[0005] This traditional dehumidification process con- 
sists in keeping a quantity of material equal to the pro- 
ductive rate of the extruder (kg/hr), for 6 hours in a silo, 
and passing humidity-free air through it, with a consid- 
erable energy consumption. 

[0006] Furthermore, it should be considered that, 
when PET comes from the recovery of ground post-con- 
sumption bottles and/or ground thin sheets deriving 
from waste products from the thermoforming of trays 
and blisters, dehumidification becomes particularly 
complex. 

[0007] This material, in fact, over a temperature of 
80°C, tends to soften and, if it is not in granule form, as 
in this case, it conglomerates and can no longer be han- 
dled, unless its apparent weight is increased by means 
of an additional densification process. 
[0008] The objective of the present invention is to pro- 
duce equipment which overcomes the technical prob- 
lems described above, 

[0009] A further objective is to produce equipment 
which is particularly simple and with limited costs, which 
allows an optimum extrusion to be achieved. 
[0010] An additional objective is obviously to be able 
to produce polyethyleneterephthalate (PET) without 
having to dehumidify and density the ground product. 
[0011] These objectives according to the present in- 
vention are achieved by producing equipment for the ex- 
trusion of polyethyleneterephthalate as illustrated in 
claim 1. 

[0012] Further characteristics of the invention are in- 
dicated in the subsequent claims. 
[0013] The characteristics and advantages of a set of 
equipment for the extrusion of polyethyleneterephtha- 
late according to the present invention can be more 
clearly understood from the following illustrative and 
non-limiting description, referring to the schematic 
drawings enclosed, wherein: 

figure 1 is an elevation side-view of a schematic 
plant illustrating a process according to the known 



art, 

figure 2 shows an elevation view of a co-rotating 
twin-screw extrud r according to th pr sentinv n- 
tion, schematic and partially sectioned, 
5 figure 3 is a sch matic cross-section of the two 
screws of the twin-screw extruder, 
figure 4 is an enlarged section of an upper part of 
the extruder, 

figures 5, 6 and 7 are enlarged views of details of a 
10 section of the extruder illustrated in figure 4. 

[0014] With reference to figure 1, this illustrates a 
schematic plant showing a process according to the 
known art, previously described. 

15 [001 5] The figure shows how polyethyleneterephtha- 
late (PET), ground into granules and coming from the 
recovery of bottles, thermoforming waste sheets, etc., 
is fed by means of a conveyor 11 towards a densifying 
group indicated with 12 from which it is sent in turn by 

20 means of a duct 13 towards a silo container 14. 

[0016] The material is subsequently sent, by means 
of a further duct 15, to a hopper 16 in which it is kept for 
about 6 hours at a temperature of 160°C. The hopper is 
coupled with a dehumidifying group 17 which allows this 

25 temperature to be maintained inside the hopper 16. 
[0017] Parallelly, polyethyleneterephthalate (PET) as 
virgin material in granule form, is fed by means of a pip- 
ing 1 8, to a hopper 1 9 in which it is kept for about 6 hours 
at a temperature of 160°C. The hopper 19 is also cou- 

30 pled with a dehumidifying group 20 which allows this 
temperature to be maintained inside the hopper 19. A 
piping 21 leaving the hopper 19 is connected to an ad- 
ditional hopper 22 for feeding a co-rotating twin-screw 
extruder 23 of the known type. 

35 [0018] A second piping 24 is connected to the hopper 
16 and receives the densified and dehumidified ground 
recovered material to be charged into the extruder 23, 
together with the master fed from a further hopper 25. 
[0019] It can therefore be noted that particularly com- 

40 plex dehumidification phases must be effected, which 
create the problems of the known art described above. 
[0020] Figures 2-7 illustrate a cojiototino^twrn^screw 
extruder, indicated as a whole with 30, which forms the 
equipment object of the present invention. 

45 [0021] Two screws 31 and 32, co-rotating in the same 
rotational direction, are situated in this extruder 30, in- 
side a chassis 29. The polyethyleneterephthalate mate- 
rial in the form of granules, still humid, coming from both 
recovery products and virgin material, is fed by means 

50 of a feeding inlet 33. This material, according to the in- 
vention, is treated between the two screws 31 and 32 
so as to advance inside the extruder which is, for exam- 
ple, oil thermoregulated. 

[0022] After a certain length inside the body of the ex- 
55 truder 30, there is an opening 34 in a first zone A, in 
correspondence with which there is an jasjaijration hood, 
35 which effects a a^gassjn£called "open top" degas- 
sing. This aspiration hood 35 is uiidej.sjigiij^ to 
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pr vent the material (granule/sheet), which in this posi- 
tion of th above xtruder is not yet molt n, but only sin- 
tered, from being damaged. Th material, In fact, only 
partially fills the air gaps of the screws 31, 32 and any 
possibl strong vacuum could remove a part of it. 
[0023] Proceeding inside the extruder 30, in a subse- 
quent second zone B, there is a series of parts which 
acts as a seal. This zone B consists in the presence of 
a series of cams 36, situated on the screws 31 , 32, which 
are loaded with almost molten material and under slight 
pressure. This expedient prevents the strong vacuum of 
the subsequent degassing group described hereafter, 
from influencing the previous "open top" degassing. 
[0024] A first stack 37 is, in fact, situated in a zone C, 
followed at a short distance by a second stack 38, in a 
further zone D, both for aa^Hio^aJdeja^inc^These two 
stacks effect a tandem degassing which, for example, 
in an extruder with a length ratio of 34 to 42 diameters, 
can be at a distance between the two stacks of about 
6/9 diameters. 

[0025] Internally, the screw is constructed so as to be 
o^ly ^art[ally filled with mo lten materia[and to expose 
IhemaTenal being treated to crushing and calendering 
action for a long time. In this way, the whole of the mass 
is subjected to the aspirating action of the vacuum effect 
thus created. 

[0026] Thi n sjfec^s ^oJias the specjfig functjgn j>fj:e-_ 

J : QoyJqfl^ ^^Y^ ° ^ e ^^^ ^^ 1 ^^ ne ^ ' n tne materia L 
[OoiTJThVexfiTjSer 30^encontinues with^aluTtheT 
zone E in which carrying and loading are effected, acti- 
vated by the screws 31 and 32. 

[0028] Finally, a final zone F of the extruder 30 acti- 
vates the final pumping of the material produced with 
said process. 

[0029] This series of phases carried out in the extrud- 
er of the present invention thus allows a humid granular 
material to be treated, avoiding complicated dehumidi- 
fication operations. 

[0030] The new and original nature of the process on 
which the invention is based is evident. 
[0031] In said process, in fact, pj^jyethylenetere phtha- 
Jk|tej3Qaterial(P^ from both virgin 

material and also from the grinding of recovered prod- 
ucts, is fed into a co-rotating twin-screw extruder in its 
present condition, i.e. containing humidity* 
[0032] Once a mixture of the two types of material 
specified above, has been charged, there is an "open 
top" degassing phase in a first zone, followed by a fur- 
ther degassing phase by means of at least one stack. 
Between the two phases, a tight zone is necessary, in- 
side the apparatus, for not influencing the two phases 
and deteriorating the material under production. 
[0033] In particular, this additional degassing phase 
is effected by means of two tandem stacks to optimize 
the operation. 

[0034] A carrying and loading phase is subsequently 
effected, which facilitates the amalgamation of the mol- 
ten material, followed by a final pumping phase, obtain- 



ing th extrusion of polyethyleneter phthalat (PET) d - 
riving from granules of both virgin material and also ma- 
terial coming from th grinding of r covered products. 
[0035] The problems of the known art described 
5 above ar thus solved by eliminating the dehumidifica- 
tion phases and the equtpm nt associated therewith, 
with a considerable saving of resources and operating 
time. 

[0036] The equipment and extrusion process of poly- 
10 ethyleneterephthalate thus conceived can undergo nu- 
merous modifications and variations, all included in the 
scope of the invention; all details can, moreover, be sub- 
stituted by technically equivalent elements. In practice, 
the devices used, as also the dimensions, can vary ac- 
ts cording to technical requirements. 



Claims 

1. Polyethyleneterephthalate extrusion equipment of 
material in granule form, still humid, coming from 
both ground recovered products and also virgin ma- 
terial, comprising a chassis (29), containing a co- 
rotating, oil-thermoregulated extruder with two 
screws (31, 32), which comprises a first zone (A), 
equipped with an opening (34) where there is an 
aspiration hood (35) for a first "open top" degassing, 
a second zone (C) where there is at least one stack 
(37, 38) for a further degassing, between the two 
zones (A, C) there being a tight zone (B), and a car- 
rying and loading zone (E) activated by the screws 
(31,32). 

2. The extrusion equipment according to claim 1, 
characterized in that it comprises a further final 
zone (F) which activates the final pumping of the 
material produced with said equipment. 

3. The extrusion equipment according to claim 1, 
characterized in that said tight zone (B) between 
said zone (A) and said zone (C) is produced by a 
series of cams (36) situated on said screws (31 , 32) 
which are loaded with almost molten material and 
under slight pressure. 

4. The extrusion equipment according to claim 1, 
characterized in that said second zone (C) which 
comprises said at least one stack (37) is extended, 
after a short distance, to a further zone (D) equipped 
with a second stack (38). 

5. The extrusion equipment according to any of the 
previous claims, characterized in that said extrud- 
er has a length ratio of 34 to 42 diameters. 

6. The extrusion equipment according to claim 5, 
characterized in that in said extruder two stacks 
(37, 38) which effect a tandem degassing, are at a 
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distance of about 6/9 diameters. 

7. A poly thyl n t r phthalat xtrusion proc ss of a 
mat rial in granule form, still humid, coming from 
both ground recovered products and virgin mat rial, 5 
eff cted in a co-rotating twin-screw xtrud r which 
comprises an "open top" degassing phase in a first 
zone (A), followed by a further degassing by means 
of at least one stack (37, 38), between said two 
phases, there being a tight zone to prevent the de- 10 
terioration of the material under production, said 
process subsequently comprising a carrying and 
loading phase which facilitates the amalgamation 
of the molten material, followed by a final pumping 
phase where the extrusion of polyethylenetereph- 15 
thalate (PET) is obtained. 
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